Synthesis of poly(ethylene glycol)
-poly(D,L-Lactide) 120 ) and amino-PEG 44 
Materials
Poly(ethylene glycol) (PEG) 2K was purchased from JenKem technology. D,L-lactide was purchased from Acros Organics. Sodium chloride (NaCl) was obtained from Merck. Dialysis Membrane MWCO 12-14000 g mol -1 from Spectra/Pro ® was used for dialysis during stomatocytes Lumiprobe GmbH. All other chemicals were supplied by Sigma-Aldrich. The Fusion 100 syringe pumps
experiments in this work. All chemicals were used as received without further purification.
Methods

Dynamic light scattering measurements (DLS)
DLS measurements were performed by using a Malvern Instruments Zetasizer (model Nano ZSP).
Zetasizer software was used to process and analyze the data.
Scanning electron microscopy (SEM)
Morphology of stomatocytes was characterized by SEM (FEI Quanta 200 3D FEG).
Cryogenic transmission electron microscopy (Cryo-TEM)
Experiments were performed by using cryo-TEM (FEI Tecnai G2 Sphere, 300 kV electron source) equipped with LaB6 filament equipped with autoloader station.
Nuclear magnetic resonance spectroscopy (NMR)
Proton nuclear magnetic resonance measurements were performed on a Bruker 400
Ultrashield TM spectrometer equipped with a Bruker SampleCase autosampler, using CDCl 3 as a solvent and TMS as internal standard.
Differential scanning calorimetry (DSC)
DSC measurements were conducted using a TA Instruments Multicell DSC. By scanning from -20 o C up to 80 o C at 5 o C per minute, the Tg value was recorded from the second heating run.
Gel permeation chromatography (GPC)
Molecular weights of the block polymer were determined by using a Prominence GPC system S PL D P L fferential refractive index detector. THF was used as an eluent with a flow rate of 1 mL per minute. Polystyrene strandards (580~377400 g mol -1
) were used for calibration.
Confocal laser scanning microscopy (CLSM)
Fluorescence images were observed and captured by using CLSM (Zeiss LSM510 META NLO, and Leica TCS SP5X).
UV-vis spectroscopy
Drug loading efficiency, BCA protein assay, as well as the generation of singlet oxygen were characterized by UV-vis spectroscopy (V-650, JASCO).
Flow cytometry
Cell uptake and cell viability were measured by flow cytometry (BD Biosciences, USA).
Microplate reader
Cell viability was evaluated via a standard 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT) assay by using a microplate reader (Safire 2 , TECAN).
In-Vivo imaging systems
Biodistribution of nano-RBCs in vivo was measured by In-Vivo imaging systems (FX Pro, KODAK) at designed time points. Hb (628 nm) was measured by UV-vis spectroscopy.
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[2] The drug loading efficiency (DLE) is defined as the ratio of weight of drug loaded to the weight of drug in the feed. [3] The DLE of Ce6 and Hb were 44.76% and 97.50%, respectively. Furthermore, Hb loading was characterized by SDS-PAGE.
[4]
Preparation and characterization of RBC vesicles, and RBC-derived vesicle modified stomatocytes
The RBCs were isolated from peripheral blood of healthy mice (Balb/c, male) following published protocols. [5] Briefly, blood was centrifuged for 5 min (800×g, 4 o C) and then washed three times with ice cold PBS buffer (pH 7.4, 1×). Hemolysis was obtained by adding the hypotonic solution and then storing the above-mentioned solution overnight at 4 o C. After that, the blood samples were treated on an ice bath for 20 min, followed by washing with PBS buffer and sonication. The obtained RBCderived vesicles were stored at 4 o C for further use. The RBCs and RBC-derived vesicles were characterized by SEM and CLSM. Erythrocyte membrane coated stomatocytes were prepared according to a published method. [5] Stomatocytes were mixed with the RBC-derived vesicles and co- ), followed by illumination with a 660 nm laser (BeamQ Lasers). The absorbance intensity of ABDA at 400 nm as a function of time was recorded by UV-Vis spectroscopy.
Cell culture
Mice embryonic fibroblast cells (NIH/3T3), human cervical cancer cells (HeLa), murine breast carcinoma cell line (4T1), liver hepatocellular carcinoma (HepG2) and mice macrophage cells (RAW 264.7) were cultured in cell culture medium supplemented with 10% FBS and 1% penicillinstreptomycin at 37 o C in the cell incubator (ThermoFisher Scientific) with an atmosphere of 5% CO 2 and 70% humidity. For NIH/3T3, HeLa, and 4T1, DMEM was used as cell culture medium. For RAW 264.7, RPMI 1640 medium was used.
Uptake efficacy
The uptake efficacy of stomatocytes before and after coating with the erythrocyte membrane towards RAW 264.7 was measured by flow cytometry. Briefly, nano-RBCs (0.25 mg mL -1 ) were incubated with RAW 264.7 for 0 h, 6 h, and 12 h. Non-internalized stomatocytes were removed through washing the cells with PBS three times. The fluorescent signal was detected by flow cytometry. The same method was user to determine the cellular uptake of HeLa, NIH/3T3 and HepG2 towards the nano-RBCs.
In vivo fluorescence imaging
Female BALB/c nude mice (6 weeks, body weight ~18 g) were obtained by Department of Experimental Animals, Institute of Process Engineering, Chinese Academy of Sciences (Beijing, China).
After acclimatization for 5 days, the mice were randomaly divided into three groups, and injected intrave ) were added. Then a standard 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT) assay was used to evaluate cell viability in the presence of the different samples.
In vitro evaluation of photodynamic therapy (PDT)
H L -Slide 8 wells (Ibidi) and cultured in DMEM cell culture medium containing 10% FBS and 1% penicillin-streptomycin at 37 o C, 5% CO 2 and 70% humidity. To optimize the culture time, stomatocyte samples were cultured with cells for 0 h, 2 h, 4 h, and 6 h, and then measured by CLSM (Leica TCS SP5X) and flow cytometry. To evaluate the therapeutic efficacy, 0.25 mg mL -1 samples were co-cultured with HeLa cells for 6 h, followed by irradiation with a 660 nm laser (0.1 W cm -1 ) for 5 min, after washing the cells with HBSS to remove stomatocytes that were not taken up by the cells. The cells were then cultured for another 12 h in the cell incubator, and analyzed by CLSM after live/dead fluorescent staining. The cell viability after PDT treatment was quantified with an MTT assay and by flow cytometry.
3D multi-cellular spheroid (MCS) tumor model
3D MCS tumor models were produced by co-culturing NIH/3T3 and 4T1 (5:1) cells, according to previously published protocols with slight modifications. [7] Cells were seeded in agarose coated 96-well plates. 0.15 g of agarose was added to 10 mL of low glucose DMEM cell culture medium (1.5% wt/vol) in an appropriate beaker, followed by sealing with an aluminum foil/lid. After autoclaving (120 o C, 20 min), the agarose solution was transferred to a 96-L under sterile conditions. Then a concave surface was formed by the solidification of the agarose.
Next, NIH/3T3 and 4T1 cells with a L, 6×10 4 cells mL -1 in high glucose DMEM cell culture medium) were co-seeded in the above-mentioned 96-wells plate, and were then cultured in the incubator with an atmosphere of 5% CO 2 and 70% humidity for 4 days for the formation of MCSs.
For evaluation of the PDT efficacy, MCSs were divided into five groups and cultured with different stomatocyte samples for 6 h. Cold PBS was then used to wash the MCS three times. Subsequently, the MCSs were irradiated with a 660 nm laser for 5 min (660 nm, 0.1 W cm -2
) and cultured for another 12 h. Calcein-AM and PI were used to co-stain the MSCs for assessing the cell viability with CLSM. The corresponding integrated fluorescent intensity of each channel was further analyzed by ImageJ.
2 Results Figure S1 . can be explained by their need for nutrient acquisition to meet their bioenergetics, biosynthetic, and redox demands. 
